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ACRONYMS AND ABBREVIATIONS 
 
°C degrees Celsius 

°F degrees Fahrenheit  

AAC Alaska Administrative Code 

ADEC Alaska Department of Environmental Conservation 

bgs below ground surface 

CAFO Consent Agreement and Final Order 

DOT&PF Department of Transportation & Public Facilities (Alaska) 

DRO diesel-range organics 

EPA U.S. Environmental Protection Agency 

GRO gasoline-range organics 

M&O Station Maintenance and Operation Station 

mg/kg milligrams per kilogram 

ND non-detect 

OWS oil-water separator 

PAH polycyclic aromatic hydrocarbons 

PCE tetrachloroethene 

PID photoionization detector 

ppm parts per million 

R&M R&M Consultants, Inc. 

RRO residual-range organics 

SGS SGS North America, Inc. 

SVOC semi-volatile organic compound 

TCE trichloroethene 

VOC volatile organic compound 

USGS U.S. Geological Survey 

WSO Weather Service Office  
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EXECUTIVE SUMMARY 
 
Class V injection well soil sampling activities were conducted on 18 February 2016 by R&M 
Consultants, Inc. (R&M) at the DOT&PF Homer Highway Maintenance and Operation Station 
(M&O Station) in Homer, Alaska. Soil sampling activities included drilling three boreholes 
beneath the leach field and collecting soil samples for laboratory analysis. The soil samples were 
analyzed for volatile organic compounds (VOC), semi-volatile organic compounds (SVOC), and 
total metals (arsenic, cadmium, chromium, and lead).  
 
Site History 
 
The Homer M&O Station was constructed in late 1984 and is used for staging and maintenance 
for State of Alaska vehicles and equipment. It also serves as a material (gravel, sand, etc.) 
storage facility. The original as-built drawings for the maintenance building included a floor 
drain system with an oil-water separator (OWS). Water from the floor drain in the M&O Station 
enters the OWS and continues to the seepage pit, which constitutes a Class V injection well. 
Based on available as-built drawings and DOT&PF personnel knowledge, it does not appear that 
the Class V injection well ever had its own seepage pit but has been historically connected to the 
mounded septic field. The 1984 as-built drawings indicate that the floor drains exit the northwest 
side of the building and are buried along the western property line until reaching the mounded 
septic system located approximately 200 feet to the north-northwest of the M&O Station 
building where it is believed that the OWS system drains. A separate drain line runs from the 
septic tank to the leach field along a similar path. The depth of the pipes is unknown, but the 
septic leach field piping is located approximately 1.5 feet below grade based on the 1984 as-built 
drawings. Locations of the leach field and presumed drain and septic piping are shown on Figure 
A-02. The floor drain system and leach field constitutes an U.S. Environmental Protection 
Agency (EPA) Class V injection well for motor vehicle waste disposal identified in the Consent 
Agreement and Final Order (CAFO) from the EPA as docket number SDWA 10-2013-0155. 
 
Analytical Results 
 
The metal arsenic and the VOC 1,1,2-trichloroethane were detected at concentrations exceeding 
the ADEC migration to groundwater cleanup levels for the under 40-inch zone of 3.9 and 0.018 
milligrams per kilogram (mg/kg), respectively. The detected arsenic concentrations ranged 
between 3.93 and 5.40 mg/kg and exceeded ADEC cleanup levels in all primary and duplicate 
samples collected. The 1,1,2-trichloroethane detection was 0.0422 mg/kg in the duplicate sample 
from the discharge point (HMR16-SO). Remaining parameters were either non-detect or were 
detected below the respective cleanup levels (Table 2.2). 
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Conclusions 
 
Arsenic was detected at low concentrations that exceeded the migration to groundwater cleanup 
levels for soil in all samples. Concentrations of arsenic appeared consistent across all samples at 
relatively low concentrations. The relatively consistent concentrations of arsenic detected in the 
site soil samples were between 3.93 and 5.40 mg/kg and indicate that the detected concentrations 
are attributable to background conditions and not to contamination associated with past site use. 
Cadmium, chromium, and lead were detected, but the results were below the cleanup levels. 
 
VOCs detected below cleanup levels included eight petroleum related compounds (sec-
butylbenzene, ethylbenzene, 4-isopropyltoluene, n-propylbenzene, toluene, 1,2,4-
trimethylbenzene, 1,3,5-trimethylbenzene, and xylene) and four chlorinated VOCs 
(dichlorodifluoromethane, tetrachloroethene [PCE], trichloroethene [TCE], and 1,1,2-
trichloroethane). Detection of SVOCs were limited to bis(2-ethylhexyl)phthalate and 
naphthalene, which were also below the respective migration to groundwater cleanup levels. The 
majority of these detections originated from soil collected from the discharge point and the 
western sample location. 
 
Soil obtained from the Class V well discharge point was observed to be stained nearly black and 
had a distinct petroleum odor. Only 1,1,2-trichloroethane (a common component of degreasers 
such as TCE, PCE, or as a standalone degreaser) was detected above the migration to 
groundwater cleanup level in the duplicate discharge point sample (HMR16-SO) at 0.0422 
mg/kg. 
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1.0 INTRODUCTION 
 
Class V injection well soil sampling activities were conducted on 18 February 2016 by R&M 
Consultants, Inc. (R&M) at the DOT&PF Homer Highway Maintenance and Operation Station 
(M&O Station) in Homer, Alaska. Soil sampling activities included drilling three boreholes 
beneath the leach field and collecting soil samples for laboratory analysis.  
 
1.1 Site Description 
 
The DOT&PF Homer Highway M&O Station is located at Milepost 169 of the Sterling Highway 
(Township 6S, Range 14W, Section 15, Seward Meridian). The site is located approximately 4 
miles north of the City of Homer, Alaska (Figure A-01). 
 
1.1 Background 
 
The Homer M&O Station was constructed in late 1984 and is used for staging and maintenance 
for State of Alaska vehicles and equipment. It also serves as a material (gravel, sand, etc.) 
storage facility. The original as-built drawings for the maintenance building included a floor 
drain system with an oil-water separator (OWS). Water from the floor drain in the M&O Station 
enters the OWS and continues to the seepage pit, which constitutes a Class V injection well. 
Based on available as-built drawings and DOT&PF personnel knowledge, it does not appear that 
the Class V injection well ever had its own seepage pit but has been historically connected to the 
mounded septic field.  
 
The 1984 as-built drawings indicate that the floor drains exit the northwest side of the building 
and are buried along the western property line until reaching the mounded septic system located 
approximately 200 feet to the north-northwest of the M&O Station building where it is believed 
that the OWS system drains. A separate drain line runs from the septic tank to the leach field 
along a similar path. The depth of the pipes is unknown, but the septic leach field piping is 
located approximately 1.5 feet below grade based on the 1984 as-built drawings. Locations of the 
leach field and presumed drain and septic piping are shown on Figure A-02. The floor drain 
system and leach field constitutes an U.S. Environmental Protection Agency (EPA) Class V 
injection well for motor vehicle waste disposal identified in the Consent Agreement and Final 
Order (CAFO) from the EPA as docket number SDWA 10-2013-0155. 
 
1.2 Topography and Surface Drainage 
 
The south side of the site is the highest portion of the site in elevation. The site is gently sloped 
to the north, west, and east. A drainage ditch runs along the western site boundary which drains 
to the north. 
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The 1984 as-built drawings and site observations from this investigation indicate that surface 
water from precipitation events runs off the site to the north and west. Stormwater runoff appears 
to discharge into Diamond Creek to the north and then west to Kachemak Bay. No permanent 
surface water was present on site at the time of investigation.  
 
1.4 General Geology 
 
The site is located within the Kenai Peninsula portion of the Cook Inlet-Susitna Lowlands 
physiographic province that is mostly underlain by poorly consolidated coal-bearing rocks from 
the Tertiary. Bedrock is mantled with glacial moraine, glacial outwash, marine, and lake deposits 
(Wahrhaftig, 1965).  
 
1.5 Groundwater Conditions 
 
Groundwater conditions at the site are not well understood. Based on the 7.5 minute U.S. 
Geological Survey topographic map (Seldovia C-5), groundwater likely slopes north into the 
Diamond Creek drainage; however the possibility exists that groundwater from the site travels 
south toward the steep bluff above Kachemak Bay. A groundwater divide must exist somewhere 
in the vicinity of the site. Based on the presence of the mounded septic system, groundwater is 
presumed to occur at a shallow depth beneath the site. 
 
1.6 Climate 
 
Based on climate data recorded at the Homer WSO Airport weather station (503665), the mean 
annual air temperature is about 38 °F, with minimum and maximum monthly averages of about 
16.5 °F (February) and 60.8 °F (July), respectively. The area received an average of 
approximately 24.5 inches of precipitation per year, with maximum monthly mean of about 3.1 
inches in October.  
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2.0 INVESTIGATION METHODS AND RESULTS 
 
A well closure plan was drafted by DOT&PF and submitted to the EPA for review and approval. 
The 2-page closure plan, Class V Underground Injection Well Closure Plan dated 30 November 
2015, summarized the existing site conditions, the plans for closure, and the requirements of the 
final report (DOT&PF, 2015). The closure plan was approved by the EPA on 13 January 2016 
and was used by DOT&PF and R&M to guide field activities. 
 
Fieldwork to investigate the Class V injection well leach field was completed on 18 February 
2016 by R&M. Geotechnical drilling equipment and operators were provided by Discovery 
Drilling with environmental oversight and sampling performed by R&M. Christopher D. Fell 
with R&M was the ADEC qualified environmental professional and qualified sampler on site as 
required by 18 AAC 75 (ADEC, 2016). 
 
2.1 Soil Investigation and Observations 
 
Sampling of the soils under the leach field was accomplished using a Geoprobe™ 7822DT. Soils 
were sampled from three boreholes drilled at an approximate 45 degree angle: one at the point of 
discharge, one on the east side of the leach field and one on the west side of the leach field 
(Figure A-02). The leach field and the initial point of discharge were field-located using as-built 
drawings provided by DOT&PF.  
 
Soils beneath the leach field consisted of sandy gravel over poorly graded sand at the point of 
discharge and poorly graded sand on the east and west sides of the leach field. Soil immediately 
below the discharge point (sandy gravel) was observed to be discolored to nearly black with a 
strong petroleum odor that dissipated into the underlying poorly graded sand. A photograph of 
the soil beneath the discharge point is provided in Appendix B and field notes are included in 
Appendix C. 
 
2.2 Soil Field Screening 
 
Soil was field screened with a MiniRAE photoionization detector (PID) for each sample 
recovered for the potential presence of VOCs and petroleum hydrocarbons. Field screening was 
conducted using the headspace method where soil from the excavation was placed in a new re-
sealable polyethylene bag using a new metal spoon. The bag and soil were allowed to warm for 
at least 10 minutes but no more than 60 minutes before recording field measurements. A bag 
blank was run initially to allow comparison of soil field screening results to a completely empty 
bag. Field screening results ranged from 5.7 to 148 parts per million (ppm) indicating the 
potential presence of VOCs or petroleum hydrocarbons. Field screening results are tabulated in 
Table 2.1. 
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Table 2.1 
Soil Field Screening Results 

Sample Number Sample Depth 
(feet bgs) 

Reading 
(ppm) 

Bag Blank Not applicable 0.0 

HMR16-DP 1.5 to 2.5 148 

HMR16-EA 3.5 to 4.2 5.7 

HMR16-WE 3.3 to 4.0 74.2 
Notes 
For definitions, see Acronyms and Abbreviations (Page ii). 
BOLD results indicate moderately elevated PID readings. 
 
2.3 Soil Sampling and Analytical Results 
 
Soil samples were collected according to procedures specified by the closure plan (DOT&PF, 
2015), communication with DOT&PF, and ADEC Draft Field Sampling Guidance (ADEC, 
2010). Samples were submitted to SGS North America, Inc. in Anchorage, Alaska (SGS) for 
analysis. SGS is an ADEC-approved laboratory (#UST-005, expires 18 December 2016). 
Photographs and field notes from the well closure are provided in Appendices B and C, 
respectively. Complete analytical results and Level 2 reports from SGS are included in Appendix 
E. Soil results were compared to 18 AAC 75, Table B1, under 40-inch zone cleanup levels 
(ADEC, 2016). Soil sample locations are shown on Figure A-02. Summarized results are 
included in the following sections. A complete listing of analytes and associated results are 
provided in Appendix E. 
 
Soil samples were analyzed for total metals (arsenic, cadmium, chromium, and lead), VOCs, and 
SVOCs. Analytical results for metals were generally non-detect or detected below the applicable 
cleanup levels, with the exception of arsenic. Arsenic was detected at low levels ranging between 
3.93 and 5.40 mg/kg.  
 
VOCs and SVOCs were also generally non-detect or detected below the applicable cleanup 
levels, except for 1,1,2-trichloroethane. This analyte was detected above cleanup levels in the 
duplicate sample from the discharge point; it was non-detect in all other samples. 
 
Most VOC/SVOC detections originated from soil collected from the discharge point (samples 
HMR16-DP and HMR16-SO). The eastern sample point (HMR16-EA) resulted in the fewest 
detections; however soil collected from this sample location resulted in the only detection of 
PCE. Table 2-2 provides summarized analytical results for analytes detected in at least one 
sample. Results for analytes with non-detect values from all samples are provided in Appendix 
E. 
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Table 2.2 
Summarized Soil Analytical Results 

Analyte 

ADEC 
Cleanup 
Levels1 
(mg/kg) 

Analytical Samples 
(mg/kg) 

Migration 
to GW 

HMR16-DP 
(primary) 

(1.5 feet bgs) 

HMR16-SO2 

(duplicate of 
HMR16-DP) 
(1.5 feet bgs) 

HMR16-EA 
(primary) 

(3.5 feet bgs) 

HMR16-WE 
(primary) 

(3.3 feet bgs) 

Arsenic 3.9 4.02 4.37 5.40 3.93 
Cadmium 5.0 1.32 1.33 ND(<0.0656) ND(<0.0624) 
Chromium 25 15.1 10.9 17.9 20.7 

Lead 4003 6.84 6.66 3.01 3.27 
sec-Butylbenzene 12 0.0963 0.0774 ND(<0.0172) 0.0336 J 

Dichlorodifluoromethane 140 0.0459 J 0.109 1.24 0.0519 J 
Ethylbenzene 6.9 0.111 0.104 ND(<0.0172) ND(<0.014) 

bis(2-ethylhexyl)phthalate 13 2.7 J 3.39 J ND(<0.0862) 0.135 J 
4-Isopropyltoluene -- 15.8 15.5 0.116 2.78 

Naphthalene 20 0.221 0.214 ND(<0.0332) 0.0604 J 
n-Propylbenzene 15 0.0795 0.0673 ND(<0.0172) 0.0291 J 

Tetrachloroethene (PCE) 0.024 ND(<0.00873) ND(<0.00833) 0.0182 J ND(<0.00698) 
Toluene 6.5 0.383 0.37 ND(<0.0172) 0.0166 J 

Trichloroethene (TCE) 0.020 0.0129 J 0.0139 J ND(<0.00862) 0.00806 J 
1,1,2-Trichloroethane 0.018 ND(<0.00694) 0.0422 ND(<0.00686) ND(<0.00555) 

1,2,4-Trimethylbenzene 23 0.519 0.459 ND(<0.0332) 0.155 
1,3,5-Trimethylbenzene 23 0.317 0.281 ND(<0.0172) 0.0721 

Xylenes (total) 63 0.581 0.552 ND(<0.0504) ND(<0.0408) 
Notes: 
1 Cleanup levels are based on 18 AAC 75, Table B1, Under 40-Inch Zone. 
2 Sample number HMR16-SO is a duplicate sample of the primary sample HMR16-DP. 
3 Migration to GW cleanup levels have not been established for lead and therefore the direct contact value of 400 mg/kg is used for comparison. 
Samples exceeding a cleanup level are presented as bold numbers with a light red background. 
ND(0.090) = Analyte was non-detect with a detection limit of 0.090 mg/kg. 
For definitions, see Acronyms and Abbreviations (Page ii).  
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3.0 QUALITY ASSURANCE/ QUALITY CONTROL 
 
Samples were collected by a qualified environmental professional, as defined in 18 AAC 75 Oil 
and Other Hazardous Substances Pollution Control regulations (ADEC, 2016). Quality assurance 
and quality control (QA/QC) samples were collected in accordance with the ADEC Draft Field 
Sampling Guidance (ADEC, 2010). 
 
Samples were maintained in a chilled cooler under standard chain-of-custody procedures by 
R&M until delivery to the analytical laboratory. During laboratory check-in, the temperature in 
the cooler for soil samples was measured to be 0.0°C which was below the 4 ± 2°C specified in 
the ADEC Draft Field Sampling Guidance. The samples were not frozen and the temperature 
blank (water filled container) was not frozen and did not contain any ice. Cubed water ice was 
present in the cooler and was melting. As the samples and temperature blank were not frozen, the 
data are considered usable without qualification. 
 
Duplicate samples were obtained at a rate of one per ten samples for the soil matrix per 
analytical method. One duplicate sample was collected and submitted blind to the laboratory in 
the same manner as the primary samples. Analytical results for contaminants were generally in 
good agreement, except for 1,1,2-trichloroethane collected in soil from the discharge point, 
between the primary and duplicate soil samples. Method blanks and the trip blank were prepared 
and analyzed by SGS and were non-detect for all parameters. A laboratory data review checklist 
was completed and is included with this report along with complete laboratory results in 
Appendix E. 
 
Analytical data included with this report is considered usable. 
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4.0 INVESTIGATION CONCLUSIONS 
 
Based on field activities, available site information, and laboratory results from the well closure 
sampling conducted in February 2016, R&M has developed the following conclusions 
concerning soil contamination associated with the Class V injection well at the Homer Highway 
Maintenance Station.  
 
Arsenic was detected at consistently low concentrations that exceed cleanup levels. The 
relatively consistent concentrations of arsenic detected in the soil samples were between 3.93 and 
5.40 mg/kg and indicate that the detected concentrations are attributable to background 
conditions and not to contamination associated with past site use.  
 
Alaska is known to have elevated concentrations of arsenic as a result of the relatively young 
geologic age of the rocks that formed Alaskan soils (USGS, 2001, Gough, 1988, ADEC, 2009). 
A 1988 U.S. Geological Survey paper studied the distribution of various metals across the state. 
Arsenic was detected ranging from less than 10 and up to 750 mg/kg with an arithmetic mean of 
9.6 mg/kg. ADEC has acknowledged the presence of elevated arsenic in a 2009 technical 
memorandum (ADEC, 2009). 
 
Chromium and lead were detected in all samples but below the cleanup levels. Cadmium was 
only detected at the discharge point. 
 
VOCs detected below cleanup levels included eight petroleum related compounds (sec-
butylbenzene, ethylbenzene, 4-isopropyltoluene, n-propylbenzene, toluene, 1,2,4-
trimethylbenzene, 1,3,5-trimethylbenzene, and xylene) and four chlorinated VOCs 
(dichlorodifluoromethane, tetrachloroethene [PCE], trichloroethene [TCE], and 1,1,2-
trichloroethane). Detection of SVOCs were limited to bis(2-ethylhexyl)phthalate and 
naphthalene, which were below the respective migration to groundwater cleanup levels.  
 
Based on the analytical data, VOCs and SVOCs were detected most frequently in soil collected 
from the discharge point and the western portion of the leach field (HMR16-WE). Soil at the 
discharge point was observed to be stained nearly black and had a distinct petroleum odor. Only 
1,1,2-trichloroethane (a common component of degreasers such as TCE, PCE, or as a standalone 
degreaser) was detected above the migration to groundwater cleanup level in the duplicate 
discharge point sample (HMR16-SO). 
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5.0 CLOSURE 
 
This report has been prepared for the exclusive use of the DOT&PF and their representatives in 
the study of this site. The findings presented within this report are based on limited sampling and 
laboratory analyses conducted by R&M. Since opinions of conditions prevailing on a particular 
site must be based on the work authorized by the client, all findings/data must be construed as 
representative of the site at a particular moment in time and the result of services performed 
within the scope, limitations, and cost of the work requested. Changes in the conditions of this 
site may occur with the passage of time and may be due to natural processes or the works of 
man. In addition, changes in government codes, either State or Federal regulations or laws, may 
occur. Due to such changes, which are beyond our control, observations and recommendations 
applicable to this site may need to be revised wholly or in part from time to time. 
 
R&M Consultants, Inc. performed this work in a manner consistent with the level of skill 
ordinarily exercised by members of the profession currently practicing under similar conditions. 
No warranty, express or implied, beyond exercise of reasonable care and professional diligence, 
is made. Should you require additional information regarding the investigation or this report, 
please contact us. 
 
Sincerely, 
 
R&M CONSULTANTS, INC. 

       
Christopher D. Fell, CPG     Robert M. Pintner, PE 
Senior Geologist Senior Geotechnical Engineer 
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Appendix B 
Photograph Log 
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Photo 1: Work Site facing west. 2/18/2016 

 

 
Photo 2: Work Site facing east. 2/18/2016 
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Photo 3: Drilling at work site. 2/18/2016 

 

 
Photo 4: Core from test boring HMR16-DP showing discolored soil with a petroleum odor directly below 

the foam board in the middle of the core. 2/18/2016 
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Appendix D 
Test Boring Logs 
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NOTE: Water levels shown on the boring logs are the levels measured in the boring at the times indicated.

3" - 12" &
  > 12"

WATER CONTENT
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SAMPLER TYPE **
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STANDARD SYMBOLS
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STATION ON CENTERLINE

PERCENT ICE & CLASSIFICATION

90, 256.2%
Estimated 60% Visible Ice, ICE + SOIL

72, 12.7%, GW, S1
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LAT. 61.56409, LON. 149.94217
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GPS COORDINATES
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Sh

ICE - SILT

DATE:

SCALE:

 6-20-04

< 0.002mm, Plastic

* W.D. - WHILE DRILLING, A.B. - AFTER BORING, Ref. - SAMPLER REFUSAL
** - REFER TO SAMPLER SYMBOL (Ss, Sh, ETC.) FOR SAMPLER I.D. & HAMMER WEIGHT/TYPE

ORGANIC MATERIAL

SANDY SILT (Dk. brown)

TYPICAL BORING AND TEST PIT LOG

CKD:

COBBLES &
BOULDERS

SAMPLE NUMBER

3

USCOE FROST CLASS.

PARTICLE SIZENAME

SILT

BORING  OR TEST PIT
NUMBER

Sp
Sz
Ts
Mc5
Mc7

GRAVEL

NOTE: Sampler types are either noted above the boring log or adjacent to it at the
respective depth.  An individual log may not utilize all of the items listed.

APPROX. STRATA CHANGE
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SAMPLER TYPE SYMBOLS
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(The symbols shown above are frequently used in combinations, e. g. SANDY GRAVEL W/TRACE SILT)

2

NAME

GENERAL

DWN:

Auger Sample
Cuttings Sample
Double Tube Core Barrel
Triple Tube Core Barrel
Single Tube Barrel
Grab Sample

26.0

2.5 In. Split Spoon Pushed
1.4 In. Split Spoon w/340 lb. Hammer
Shelby Tube
1.8 In. Continuous Core
3 In. Continuous Core

GENERAL

#200, - #4

LOCATION OF DRILL REACTION THAT INDICATED COBBLES AND BOULDERS

WATER TABLE *

BLOWS/FOOT *

#4, - 3"

DATE DRILLED

CLAY

SANDY GRAVEL CONTAINING COBBLES AND BOULDERS

SYMBOL

12.0
W.D.

30.0

N/A

DWG.NO:NONE

H.W.R.

1

INTERVAL SAMPLED
W/RECOVERY SHADED

STRATA CHANGE

ICE W/SOIL
INCLUSIONS

2.5 In. Split Spoon w/340 lb. Manual Hammer
2.5 In. Split Spoon w/340 lb. Auto Hammer
2.5 In. Split Spoon w/140 lb. Hammer
1.4 In. Split Spoon w/140 lb. Manual Hammer
1.4 In. Split Spoon w/140 lb. Auto Hammer

Sh
Sha
Sl
Ss
Ssa

SCHIST BEDROCK

SYMBOL

ICE

0.0

EXPLANATION OF
SELECTED SYMBOLS

FROZEN GROUND

PREPARED BY: R&M CONSULTANTS, INC.
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 HOMER, ALASKA
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HMR16-DP D-02

POORLY GRADED GRAVEL W/SAND (FILL)(Dk.
gray, Gravel to 1.5" dia., rounded, hard, Fine to
coarse sand, Wet, Strong petroleum odor)
Primary Sample: HMR16-DP (1.5 to 2.5 feet)
Duplicate Sample: HMR16-SO (1.5 to 2.5 feet)

Groundwater was not observed while drilling.
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POORLY GRADED SAND (FILL) (Olive
brown-gray, Fine to medium sand, Wet)

 HOMER CLASS V INJECTION WELLC.D.F.

PREPARED BY: R&M CONSULTANTS, INC.

SILTY SAND TO SANDY SILT (FILL)
(Yellow-brown, Gravel to 3/8" dia., rounded, hard,
Fine to medium sand, Nonplastic to low plasticity,
Frozen to Wet)

02/18/16

The boring was drilled at approximately 45 degrees
from vertical. The depths shown were converted to
true depth.
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LOG OF TEST  BORING

SILT W/ SAND (FILL) (Yellow-brown, Fine sand,
Nonplastic to low plasticity)

C.D.F.
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LOG OF TEST  BORINGLOG OF TEST  BORING

 HOMER CLASS V INJECTION WELL HOMER CLASS V INJECTION WELL HOMER CLASS V INJECTION WELL HOMER CLASS V INJECTION WELL

PREPARED BY: R&M CONSULTANTS, INC.

SILT W/ SAND (FILL)(Yellow-brown, Gravel to 1/2"
dia., subrounded to rounded, hard, Fine sand,
Nonplastic to low plasticity, Frozen, 10% organic
fines and roots)

02/18/16

D-03

POORLY GRADED SAND (FILL) (Olive
gray-brown, Fine to medium sand, Wet)
Primary Sample: HMR16-EA (3.5 to 4.2 feet)

Groundwater was not observed while drilling.

The boring was drilled at approximately 40 degrees
from vertical. The depths shown were converted to
true depth.
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The boring was drilled at approximately 45 degrees
from vertical. The depths shown were converted to
true depth.

 R.M.P.

 2010.08

G
:\2

01
0.

08
 C

H
U

LI
T

N
A

 S
E

P
T

IC
 S

O
IL

 IN
V

E
S

T
IG

A
T

IO
N

\H
O

M
E

R
 L

O
G

S
.G

P
J
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 NAC.D.F.

PREPARED BY: R&M CONSULTANTS, INC.

02/18/16

SILT W/SAND W/ORGANIC CONTENT
(FILL)(Yellow-brown, Fine sand, Nonplastic to low
plasticity, Frozen, 5 to 15% organic fines, roots and
woody debris)

POORLY GRADED SAND (FILL) (Olive
gray-brown, Fine to medium sand, Wet)
Primary Sample: HMR16-WE (3.3 to 4.0 feet)

Groundwater was not observed while drilling.
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Laboratory Data Review Checklist 

Completed by: Rebecca Hardcastle, Christopher Fell, CPG

Title: Environmental Specialist Date: Mar 8, 2016

CS Report Name: Homer/Ninilchik Report Date: Mar 7, 2016

Consultant Firm: R&M Consultants, Inc. 

Laboratory Name: SGS North America Inc. Laboratory Report Number: 1160765

ADEC File Number: Not Applicable ADEC RecKey Number: NA

1. Laboratory

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

       Comments:

Samples were submitted and analyzed by SGS Anchorage.

Yes No NA (Please explain.)

b. If the samples were transferred to another "network" laboratory or sub-contracted to an alternate 
    laboratory, was the laboratory performing the analyses ADEC CS approved?

       Comments:NA (Please explain)Yes No

2. Chain of Custody (COC)

a. COC information completed, signed, and dated (including released/received by)?

       Comments:NA (Please explain)Yes No

b. Correct analyses requested?
       Comments:NA (Please explain)Yes No

3. Laboratory Sample Receipt Documentation

a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)? 

       Comments:

Temperature blank reading was 0° C upon lab receipt; however the samples were not frozen and the 
temperature blank (water filled container) was not frozen and did not contain any ice. Cubed water ice was 
present in the cooler and was melting. 

NA (Please explain)Yes No
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b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX, 
    Volatile Chlorinated Solvents, etc.)?

       Comments:NA (Please explain)Yes No

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?

       Comments:

No issues noted.

NA (Please explain)Yes No

d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

       Comments:

Cooler temperature, see 3a.

NA (Please explain)Yes No

e. Data quality or usability affected? (Please explain)

       Comments:

Data quality or usability were not affected. 

a. Present and understandable?

4. Case Narrative

       Comments:NA (Please explain)Yes No

b. Discrepancies, errors or QC failures identified by the lab?

       Comments:NA (Please explain)Yes No

c. Were all corrective actions documented?
       Comments:

No corrective actions, such as re-running a sample, were necessary. Analytes that had QC failures were 
not detected above the LOQ in the associated samples. 

NA (Please explain)Yes No

d. What is the effect on data quality/usability according to the case narrative?
       Comments:

Data quality or usability were not affected.
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a. Correct analyses performed/reported as requested on COC?

5. Samples Results

       Comments:NA (Please explain)Yes No

b. All applicable holding times met?

       Comments:

Trip blank was analyzed past hold time based on the date the lab prepared the trip blank. The actual hold 
time should have been based on the day the trip blank was first "in use", i.e. the morning sampling began. 
Holding time for the trip blank was met as measured from the beginning of sampling and was ND for all 
parameters.

NA (Please explain)Yes No

c. All soils reported on a dry weight basis?

       Comments:NA (Please explain)Yes No

       Comments:

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the     
project?

NA (Please explain)Yes No

e. Data quality or usability affected? (Please explain)
       Comments:

Data quality or usability were not affected.

a. Method Blank
6. QC Samples

i. One method blank reported per matrix, analysis and 20 samples?

               Comments:NA (Please explain)Yes No

ii. All method blank results less than PQL?
       Comments:NA (Please explain)Yes No
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iii. If above PQL, what samples are affected?       Comments:

None affected

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
       Comments:

No affected samples.

NA (Please explain)Yes No

v. Data quality or usability affected? (Please explain)       Comments:

Data quality or usability were not affected.

i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required 
per AK methods, LCS required per SW846)

       Comments:

VOC, SVOC

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

Yes No NA (Please explain)

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20  
samples?

       Comments:

Arsenic, Cadmium, Chromium, Lead

NA (Please explain)Yes No

iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And 
project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102 
75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

       Comments:

LCS recoveries for several analytes did not meet QC criteria (high biased). These analytes were not 
detected above the LOQ in the associated samples. See laboratory report for details.

NA (Please explain)Yes No

iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory 
limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and 
or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC 
pages)

       Comments:

MS/MSD RPD for Naphthalene was reported at 23.10% and 31.4% for SVOCs and VOCs, respectively. 
Sample results were at least 90 times lower than cleanup levels indicating that even if the results are high 
biased 30% the results would still be below cleanup levels. 

NA (Please explain)Yes No
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v. If %R or RPD is outside of acceptable limits, what samples are affected?
       Comments:

No, sample results were low enough that even low biased 30% they would still be below clean up levels. 

vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

       Comments:

No samples were affected. MS/MSD results were marked with a "*".

NA (Please explain)Yes No

vii. Data quality or usability affected? (Please explain)       Comments:

Data quality or usability were not affected. If sample concentrations were increased by 30% the results 
would still remain below cleanup levels for all analytes affected.  

c. Surrogates - Organics Only

i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

       Comments:NA (Please explain)Yes No

ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And 
project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see 
the laboratory report pages)

       Comments:

Surrogate terphenl-d14 was outside of QC criteria (54-127%) due to sample dilution (5X) and 5 mL final 
extraction volume.

NA (Please explain)NoYes

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags 
clearly defined?

       Comments:

Yes, analytes with failed surrogate recovery are flagged "*". 

NA (Please explain)Yes No

iv. Data quality or usability affected? (Use the comment box to explain.).
         Comments:

Data quality or usability were not affected.

d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and 
Soil

i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples? 
(If not, enter explanation below.)

       Comments:Yes No NA (Please explain.)
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ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC? 
    (If not, a comment explaining why must be entered below)

       Comments:

Only one cooler was required for sample transport.

Yes No NA (Please explain.)

iii. All results less than PQL?

       Comments:Yes No NA (Please explain.)

       Comments:

NA

iv. If above PQL, what samples are affected?

v.  Data quality or usability affected? (Please explain.) 

       Comments:

Data quality or usability were not affected.

e. Field Duplicate
i. One field duplicate submitted per matrix, analysis and 10 project samples?

       Comments:NA (Please explain)NoYes

ii. Submitted blind to lab?

       Comments:

HMR16-SO (duplicate of HMR16-DP)

Yes No NA (Please explain.)
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iii. Precision - All relative percent differences (RPD) less than specified DQOs?  
     (Recommended: 30% water, 50% soil)  
  
    RPD (%) = Absolute Value of: (R1- R2)  x 100             
                             ((R1+ R2)/2)  
  Where R1 = Sample Concentration                       
   R2 = Field Duplicate Concentration 

       Comments:

The RPDs for the primary and duplicate sample results were below the specified DQOs except for 
dichlorodifluoromethane which was 81.47%. Dichlorodifluoromethane was detected at very low levels (at 
least 1,200 times below the cleanup level) at which the precision between duplicate samples is large on a 
percentage basis, but extremely small on a unit basis (63ppb difference between samples, with a 
140,000ppb cleanup level). PCE could not be calculated because it was ND for both the primary and 
duplicate sample and 1,1,2-Trichloroethane was ND for the primary sample .

NA (Please explain)Yes No

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)
       Comments:

Data quality or usability was not affected.

Yes No NA (Please explain)

       Comments:

None collected as sampling equipment was single use.

f. Decontamination or Equipment Blank (if applicable)

i. All results less than PQL?

       Comments:

None collected as sampling equipment was single use.

NA  (Please  explain)NoYes

NA (Please explain)Yes No

ii. If above PQL, what samples are affected?
       Comments:

NA

iii. Data quality or usability affected? (Please explain.)
       Comments:

Data quality or usability were not affected.
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a. Defined and appropriate?

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)

       Comments:

No additional flags were assigned.

Yes No NA  (Please explain)

Reset Form
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Alaska Division Technical Director 

Stephen Ede 
2016.03.07 
09:32:00 -09'00'



Page 2 of 79



Page 3 of 79



Page 4 of 79



Page 5 of 79



Page 6 of 79



Page 7 of 79



Page 8 of 79



Page 9 of 79



Page 10 of 79



Page 11 of 79



Page 12 of 79



Page 13 of 79



Page 14 of 79



Page 15 of 79



Page 16 of 79



Page 17 of 79



Page 18 of 79



Page 19 of 79



Page 20 of 79



Page 21 of 79



Page 22 of 79



Page 23 of 79



Page 24 of 79



Page 25 of 79



Page 26 of 79



Page 27 of 79



Page 28 of 79



Page 29 of 79



Page 30 of 79



Page 31 of 79



Page 32 of 79



Page 33 of 79



Page 34 of 79



Page 35 of 79



Page 36 of 79



Page 37 of 79



Page 38 of 79



Page 39 of 79



Page 40 of 79



Page 41 of 79



Page 42 of 79



Page 43 of 79



Page 44 of 79



Page 45 of 79



Page 46 of 79



Page 47 of 79



Page 48 of 79



Page 49 of 79



Page 50 of 79



Page 51 of 79



Page 52 of 79



Page 53 of 79



Page 54 of 79



Page 55 of 79



Page 56 of 79



Page 57 of 79



Page 58 of 79



Page 59 of 79



Page 60 of 79



Page 61 of 79



Page 62 of 79



Page 63 of 79



Page 64 of 79



Page 65 of 79



Page 66 of 79



Page 67 of 79



Page 68 of 79



Page 69 of 79



Page 70 of 79



Page 71 of 79



Page 72 of 79



Page 73 of 79



Page 74 of 79



Page 75 of 79



Page 76 of 79



Page 77 of 79



✔
✔

✔
✔
✔
✔

✔
✔

✔

✔

✔
✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

Page 78 of 79



Page 79 of 79


	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF APPENDICES
	ACRONYMS AND ABBREVIATIONS
	EXECUTIVE SUMMARY
	1.0 INTRODUCTION
	1.1 Site Description
	1.1 Background
	1.2 Topography and Surface Drainage
	1.4 General Geology
	1.5 Groundwater Conditions
	1.6 Climate

	2.0 INVESTIGATION METHODS AND RESULTS
	2.1 Soil Investigation and Observations
	2.2 Soil Field Screening
	2.3 Soil Sampling and Analytical Results

	3.0 QUALITY ASSURANCE/ QUALITY CONTROL
	4.0 INVESTIGATION CONCLUSIONS
	5.0 CLOSURE
	6.0 REFERENCES
	Appendix A Site Maps
	Appendix B Photograph Log
	Appendix C Field Notes
	Appendix D Test Boring Logs
	Appendix E Analytical Results and Checklist



